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(57) Abstract: A lithium-transition metal composite oxide which is represented by Li.M,. 
yN v 0 2> wherein M is a transition metal element, N is a transition metal element other than 
M or an alkaline earth metal, 0.2 ^ x S 1 .2, and 0 = y = 0.7, has gradients in a cumulative 
volume particle size distribution curve at cumulative volume percentages of 20 % and 80 
% of 9 % / U m or less and 3 % / fi m or more, respectively, and has an average particle 
diameter of 3 to 20 Um. The lithium-transition metal composite oxide can be suitably used 
as a positive electrode active material of a lithium secondary cell which has a great volume 
capacity density, is high in safety, and is excellent in the homogeneous applicability of an 
electrolyte coating, in the durability of charge-discharge cycle and in low temperature char- 
acteristics. 
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D5 O^Sti 5 . 2/iin, D 9 5 O&^ti 2 5. 9 ^ m, 1 m5ic^<7) 
flc»^l± 0%sfig4 0/« ma±©W$U 0 »9 , 2 

0% Visits d&flLO^Sli 3. 9 96/>nu RaH*Ht^**8 0 %fc*3H-*flM8l 
<7?<£JSS{±4. 9 %/ n m. ^o^HD 5 0 li 1 5 . l^mt^/Co 

i^>»**f*JE-/V^«t ± 0> 0. 3 t/cm 2 -e7°V^L^fci^»-7°V^ 
fiW>ja,*»tflff*tt 3 . 3 0g/cm 3 l?ibc/;o :©^$tt^l/7 
-en C U *+^*«dMJt*U»6HflBttfiBMIi *8!I5£ Lfc «g 1 /* m 
&T*>#»$HM± 0 o tz 0 

/£i«5»3|5XjBlia^fC*V»r, 25 = 66. 5 ± 1 ° ttifttf) ( 1 1 0) WOOtfr 
e-^#flttl»4 0. 1 2 2° -Cabofco #11 tTOULT, m#ifcfc»ftlMO 
L i PFg/EC + DEC (111) §S^ffl^/:li<5lIISi«fflM 
#»^. 4. 3 VStemfifc-fctM. 7 V^«S056*iftM*&i&K***fco IE£ 
ItI©lDi#l^tMli4 4 4mA h/cm 3 ^ 4. 3 V^mp a p*3 i 1/ 4 . 
7 V5temp D a^M^aSli-?-^Wl 5 8*0, 9 3VX*$>viz 0 

tit* l»«CiKlM©L i PF 6 /EC + DEC + EMC (1 *. 1 : 2) 
»«fc*Jl§v»fcmi&tt 2 5ti:T3EIt, -2 5*CJ3JtipU jESSWRl g l^o 
§7 5mA©AfiIlCT2. 5Vlt'tIU-2 5 TCK**t4*«iK«** 
iUi *K 2 5"ClCi3lt^OT#fi^ 1 0 0%tLfzm<D-2 

[£0 4] 
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g©iMfc-*yNb 2 0 5 ;&3fct£z£^L£o ft-frJfctiiftJftlfeL i Co 0 . 99 8 N 
*T?> 9 0 OCICTI 2S#^«L/c 0 

^'n y^-?t:J:f) ^0?Li£@ 0 . 0 0 6-1 // mlcov>T(7>Jga»?L#3i£$!l 
36 LfclS*, miimii 0 . 01cc/g JklT-C* o fc 0 

D5 0feffi±3. 0^nre*»K D9 5«lil7. 7 ^ m, ffiil^m 
5|MRO#8Wfr2£l± 0 % % &m 40 M mfl±©ftl^l± 0 £ > *SWtsat53- 

$^2 0 %fcj3*t*ft«W>43E*»3 . 9 %/// nu *«#«^**8 0 %fc*5»t 
* ffljHiW&Iffi** 6 . 0 *»osp^3egD 5 0£ ? 9. 8 /j. m-?$>-o?z 0 

£<0»5k&f*ff^*«KJ: »K 0. 3t/cm J T?^Ut£%yw 

£IT<5#«»$ »i 0 % -Cab o tz o 

^:Cl<7)^*xm(a«f^v»-C, 25 = 66. 5±1° (110) M^Eliff 

bT-^^lMfillttO. 113° "Cabofco m fcRMfcfcLT, IEM*iJll>$J£B# 
4 . 3 V5B«o°pi5 «t . 7 V^mp a Q^I&&P§£S^£*dd;t 0 « 
»:l^lM«LiPF 6 /EC+DEC (1 : 1) m%L*m^izm&<OjEU 
ISi^MM^iMli 4 4 7 mA h/c m 3 , 4. 3 V**fi* J: If 4 . 
7 VjjSlfpOMHjSlfiSll* 1 5 7t, 9 3TDt?abo7to SJftft 

tiSlMOL i PF 6 /EC + DEC + EMC (11112) »«t*Jlv»7t* 
rife {±2 5*Ci:T^lfl -2 5*C^SIU JEI§iflgi:o|7 5mA^ 

i 2 srfciJitafclJWMfc 1 0 0%fc 5 "CfcistfSSgqK&a 

mZ^tbfcr&M, -2 5*CKi5tt£#£J§5l3st±9 4 %X-&vtz 0 

t&mtmj&ibmib h tut. 
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0 0 . 9 98 T i o. oozO z tts:2>£Hzm&Ltz 0 Z.ixh 3 «W3fc£f£5£7l"£-L 
fc&> mih I^^C LT^+T% 8 5 0 °C\ZX 1 2 BtF^J&L£o 

5£*°n->^-^KJ: V)M1\M&0. 0 0 6- 1 m m\z-2\,*X (DRmfflfiA&t&m 
5£Lfc*MU *ffl?L#«i±0. 0 1 c c/gamot. 

JfeLrtrfe*. D5©SS(i3. O^mT'&i?, D9 5©figlll7. 7 // m> ft 
@ 1 m*i©M*$li 0 %, fe@4 0 // m£U:OflE«^»± 0 

1 £\ JR«#«$3^5j&* 2 0 % K£ ^ £ ffl^^S5i± 3 . 8 %/ fi m. jR3MM*43* 
2*s#8 0%fc33tt*ffi«W)fcJBSIi5. 7%/jnm, a»o*F*&*fc@D 5 0 ** 1 4 . 
8 /i mt^ofco 

£0$fcfc£faJE:/V;*#KJ:tK 0. 3 t/cm 2 -e-7°V'^L7ttC:^>-7°V^ 
ftOjl,36»»taF*»i 3 . 2 2g/cmW:. £ 07 V* $ tifz^ V y h 

JBlT»#8f3^l±2. 3%"Cafe>9> 7°V^^ £ »> l ^ m£lT©M«t'CV^ 

ffcfcXi&STOTlCiSV^T, 25 = 66. 5± l° (l l 0) ffiomtftf-^ 

■NMIftlSti o . 12 1° x&^tzo mi tRItSI^U-c, iEMM<04)*MHK&ft 

afjg. 4. 3 v3fcm n n nj3j;i/4. 7 v%m&<D5&mm%5i%m*-&#>izo mmmz 

iftgflM^L iPFe/EC + DEC (1 : 1) »F$fc*flIv»rt:WiIlM>jEttmflWI 
«^M#tMl± 4 4 3 mA h/c m\ 4. 3 V*ta* i^. 7V^E 

mawis^HSpiasEtt^tLWi 5 4t. 8 9mcL tfc> 

lM»LiPF 6 /EC + DEC + EMC (1 I 1 I 2) #«*^V»fc*?fttt 2 
5*CfcTft*&x -2 5<CK:<$iPU jEffiffiWJtl gto§7 5raA^fIS 
HT2. 5V|-CfeIU-2 5T;Kfctf*WS§Jfctt^K:fc**£fcfcJ:«K 
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2 5tJC*»t*«JjJ!3e** 1 0 0%iL»-2 STCK&ttfcs&iS&ii^** 
»3t<S*, -25 t2£*5tt***SER*»± 9 4 %r*^>o^o 
[«6] 

t^r^Wt^^^V<D^t>t) KlJfcitTOO. 6 lm2/g©IZg=SHb3>''«/l' 

K:ov»r, Wli|WJ#tcLT> Xji&II]i^^ CuKil 
Sr«ffiLfciOJ&5feXiMlBI«fH*v»T, 20 = 66. 5 ± 1 ° W-&<D ( 1 1 0 ) 
®<&0$fvf-*i|HiMBttO. 13 0°T*abc7to 

**ny*-*fcj; OfflffLiS&O. 0 0 6- 1 ^mlcov»T05R««B?L#«*SiJ3g 
Lfc»*, *B?U*«»iO. 0 1 c c/gJilT-e*ofc„ 

D5OJttSti0. 4 5//m^l), D9 5«li4. 6 m, 1 ^ 
»Oflc«^£tt 14%,. JgfcS 40// mJtt-h©#«^tt 0 ») , JRaMWS^ 

2 0 % is It & ffiiao^JSEtf* 4 . l%///m, 8 0 % K J3 tt 

& ffi»©4gl&a* 5 . mfro f«D 5 0^3. 1 /* m-C& o £ 

Ofe«faJ±:/l^ilKJ; t), 0. 3t/cm 2 T7'^Uti^^t(7) 
2 5g/cm 3 t^of; 0 

« i k L T, JE&ttSAI o*«8'f*»$**£. 4 . 3 V3fcm n a p J3 £ if 4 
. 7 V5ESp a p^m^^S^^*a6/to mMWLl'i&m lM^LiPF ,/E C + 

dec (i : i) mntm^izm&oiEunmmnWBim&Emmit* 3 2m 
Ah/cm 3 , 4. 3 v^m&iScto^. 7 vftwshv>5&&mi6m&\**ti-?3i 

14 5C, 8 3*C-e*o7t 0 IMICMIMOL iPF 6 /EC + DE 

c + emc (1:1:2) »ift*fflv»fcmifctt2 5t:tcT^m^> -2 5t:k:<£ 

SPU jEKffiWtl gtco§ 7 5mA^flI(:t2. 5Vlt-ftItt-2 
5t?fci^*«!JW;&Stm#*£#»*£fcfcJ: <9> 2 5 TXZ&WZWR®** 1 0 
0%it^O-2 5t;KJ3*t4MS&^*:fcfcfci|fc*, -2 5"Cfc:S5tf£2F 

[fl)'7] 

na- v y &ftjm.itm oswto. s:o. 2) fc*»fbv*-9 
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0#8l%©B8R-S3(HRffltT"C, 7 7 0T:i:t8^fl§tU«^/;o Ml 
TOSS** fi* £J3£&o7t c 

»fe*vfc#*K:ov>TMi 2:iTOk:x«UI1«tA£S* CuK 

a i«[*«fflLfciO»*X<(l|g«fK:*V»T, 25 = 65 + 1° ffriSO (110) 
IBOEI^flf-^^iMfirattO. 15 2° T?2bofc 0 *«EEA**n'>^-^pJ: »5 
»Lt#0. 0 0 6 - 1 // mlcov^TO^m«5L#m^TlteL^^ *ffl?U«» 
fiO. 0 1 c c/g&T-C&ort:,, 

D5©til±3. 3 /imf*^ D 9 5 <£>S@i± 1 8. 6^nistil//ra 
5fc#t^|f 5W± 0 %, ti4 0^ m&±.<D<tmfrmz 0 •) . WMWm.fr 
m&2 0%»c^»t*ffijBl^He**5. 1 %/>m, |im*«:fr^> s 8 0%Kj3^t 
t©^ltffli3. 2 1 g/c m 3 T'$>-o7t:o iO^V* $ tt^^V v > 

WliBiC, XjSSUStFr*^* h/u&^fcfci^ CuKa *&*4£J8Lfc£ 
0»*XiRIS*f^*v*T, 25 = 66. 5 ± 1° ttifiO (1 1 0) MOtsJtfrtf- 
^^HtlBttO. 113° T?£ofc 0 ^iJU»Us rit^ULiNi 
o. 8 oCo 0 . 20 0 2 S*^T2. 7-4. 3 VK^It*jEM«JiO«J«# 
tSltKt**fc. WlfttlM LiPF 6 /EC + DEC (1/.D&/B 
v>^m?fe<^jEMmSS^ : Sl^l#St#S^K»i 5 3 6 mAh/cm 3 f|)o^ 

[018] 

vTfcSHb^^ h 0^*5 «9 KJ£OT3I 0 . 8 9m 2 /g OB3=SMb3/t^ 
bfcfflWcf&li, fill fcRftCUL i C o0 2 *fcfc£SB5Lfco WfeS^&J 

«t t)»LI§0 . 0 0 6- 1 // mtcov»T<7>5R»»l?L#«*iiai^U3tife*, *IB?L 
#^1±0. 0 1 c c/gJilTT'^o/c 0 

Ml t|5j#HLTSS^*^-{IiJ^L7t^ : lrs2^-r 0 ffc, -!-<D^ 
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5 <£&St± 5 . 1 9 fi m-e* ^ D95 tf>*KK4 15. 2 ^ rru 1 M 
©-ftctt^li 0 %. 0 /i mJSL±Ofl£|»^ti 0 %T* *) , X8H£St#4tt* 

2 0 96fc:fctfaffi*§W>43lBtt 13. 1%/^m^ JR«#*$3*&* 8 0 %tej3tt* 
fflH<^*)@aJi7. 5 %/^ ml?* ^ ^of j^fegD 5 0^8. 9^m^*^i 
fcasfiiao £0»**«UEyv^«JcJ: *K 0. 3 t/cra J t/l/7L/:i: 
*-/l^^a©^.^t«Stt2. 8 5g/cm'^ofc„ doyvxSftfc^V 

$11 fclHj^HXHE^^^ h^Srftfctt^ CuKa »ttlUCO 
»*X*ISI*fH*v»T, 2ff = 66. 5 + 1° #d£tf> (110) ®OHHfftT-^ 
3MtMli 0 . 13 3° t^^/;o^JU LT, jBMM<&ra#at$:ft 

4. 3 v*ifiiJ:ii r 4. 7 v5£m D n n <7)^ifi^aj£**i6^c, m^mtc 

1M LiPF 6 /EC + DEC (1 : 1) im^itWb<DjEfcWMm<0%)1ll£fc 
t#t»4 11mAh/cm 3 , 4. 3 Vftm&iS i. If 4 . 7 V3El n n a©H 
mmi^Mlt^rti^iX 1 5 It:. 8 8T:T-&o/Co D»»:iM L i P 

F S /EC + DEC + EMC (l : 1 : 2) #ifc«rfflv^««itt 2 5 VKX^tW. 
- 2 5tMU JEMmysS: lgi:o|7 5 mA<Dtitttt 2 . 5 V 

1 0 0%iL^-2 5tJfcim£#*$&Si^fc:fci&fci|S* N - 
2 5 , Ct'i3lt&#-l:3&i&32li8 9%T?2b-o7fco 
[« 9 ] 

0glKi3V>T, MW3 0 m Vg^t^fy^^^^ ?5»o 
ttOTaW 0 . 3 5 m V g y * A*fcfc t t ftfi-JfclittAtfc 

LiCo0 2 i^Si-5(:E^L/;o tfLfe 2«©3&**|g*«#L*:|fe, ^ 
9 3 0ttl2 WPWiftftLfco . ffl 1 fc RI»*2fiBrCL i C o 0 2 I&*^^ 

^stf n J: tfffllJUSSO. 0 0 6- 1 ^ mfcov>T©£»IH?L#St*«9 
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tm&<D®JfcL i C o O 2 i:ov^, 0)J l tl^C L-G&;g3•:*p- : S• 
$!];EL£;SfePP:^ D5©ti(i6. 3//m-C&f3. D9 5<^fffi±19. 3 // m, 
1 fi m^m<Dim^\± 0 %. t§4 0// mm±cO#a^t± 0 %"e& *) . 
|IM3*:53^ S 2 0-%Ki3tt&ffi&i^<igf2l± 10 . 3 m,- &»#8K3^a* 

8 Q%kZ&lf2>m%(D£>m3.7 . l%///m-C. frospfcttSD 5 0**1 1. 9 

&«Djt.:Ht*Ktt 2 . 9 1g/cm ! nofco CLO^V.aSttfc^W }> 

£©»5tEX«El«fK*V»r, 2 5 = 6 6. 5± 1° tti£<£> (l 1 0) WOElfrt: 
-^^NMHttO. 0 8 7° T-^o/co ^Jl tra#i:U, jEM®l©ajJI8#8t 

&Mft. 4. 3 v^mD° n i3 it>*4. 7v*«a©is«MB*&awe**i6feo 

SttlM L iPF 6 /EC + DEC (1 : l) im^fcWlL<DJEUnmm<0*B 
gBttW&MKl* 414mAh/cm 3 , 4. 3 VftWiPniS <t 4 . 7 V3ftSn a q 

i PF 6 /EC + DEC + EMC (1 : 1 : 2) jWjCSrfflv**:**** 2 5 "C 
KX^MAk, -2 5"Cfc?fr*PU g^o§ 7 5mAOffl«Kt 

2. 5 VfeSfcmLT-2 5X:^&tt2>®M1&.nMM:*>£®2>ZtK£ 2 
S'CH^tt^^SS* 1 0 0%fcUB«)-2 5"Cte*5»t&^*5&S3s*#«> 

-2 5"CtCi5»t*#ai&^tt8 8%T*o/S 0 
[«1 0] 

*fflv>fcffllHU 01 1 tTOHLTL i C 0 0 2 ®3i*mi&LtZo 
ov>r. 0111 tl^Hiat, XSIP^? CuKai* 
ttfflUfc3&*XiaiiaW»C*v»T, 2 5 = 6 6. 5 + 1° #i5W (110) MO© 
flffcf-^-HMMBttO. 13 0° T*ofeo 

*°n~>^ - ^ J: WMiO. 0 0 6 - 1 /. mKov>TO^£3ffl?L#3I£ill£ 
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Lfcl&fc, HffMWlttO. 0 1 c c/gmTT-abo/co 
D 5 ©tSli 5 . 22 n mTr& 0, D95 Oltgli 15. 9 (i nu 1 // m 

m*2 0%Ki3if^m^<D^mi2 0. 3%//<m, ^#^#^*8 0%Ki3 
tf&ffiill^SEte 14.7 %/// mX*$> <9 ^oTOfi^D 5 0 t5*9 . 2 M m"e 

?&Ojl,5Mt^JKl± 2 . 7 2g/cm 3 ?*o/; 0 ^©^$^1^1/7 h^f 
. 7 V^m B a p<^^i3^aS^^*/Co IMCillM^L iPF 6 /EC + 

dec (1 : 1 ) m&*m^tzmm<DiEMm.&m<D%}n&m&m®mi* 399m 

Ah/ cm 3 , 4. 3 V^S&JSit^. 7V%m&<DmWkm%5i&mt J ?:ti^fr 
1 5 0*C. 8 7X:x-$>otz a ifc, mfcfi&KitEg 1 MO L i PF 6 /EC + DE 

c+emc (1:1:2) m&zm^tzmmte2 s'ctcr^m^ -2 5*ck<§- 

4PU lEmiSWM 1 gK^>§ 7 5mA^)MIItT 2. 5Vit*IU-2 
5 ^K;mt&^TOm#fi£3R*!> ^> 2 5 W^^MS:!:* 1 0 

0%t L£P£??-2 5t:t'i5^^#fil§^ : l:m*/i|§^ -2 5*CKJ3H-&# 

il§m^t± 8 7 %-e*o7to 
[mi] 

£fflWd&{±, Ml tmffilzLXL i C o0 2 ^^^itL7t 0 ^J&I&O^K: 

o^x, mi tmmzLx, xmrntf*^? v^^ntzt^h, cuK a s* 

M L£ i W^XHtllfT^iSV^T, 25 = 66. 5 ± 1 ° (110)® 
(DMifx^-^^miiQ. 13 5° ^*ofco 

^^nv^-^izj: i9^?Li:#o. 006-1 ^ m\zo^x<vmmmum*m 

feLfzfe^ lffl?l#3Il±0. 0 1 c c/gJil.T^o/; 0 

D 5 <?>*i@l± 5 . 16// mT-ab 0, D95 (D&mt 14. 8^m, 1 fi m 
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%m<Dim%-m± o %> s^4 o M m&.±v>imft-w o 9 > mmim%- 

£ ©J&3fe£$fcJE--?U';M&K £ 1? v 0 . 3 t / c m 2 t^W L£ a £ 5 

1 i H&fc LT, JEMM 4 . 3 V%m&& X. if A 

. 7V3tmiao5aiMM6iHJE***fe. DSIiSCilllMOL i PF 6 /EC + 
DEC (1 I 1) »«*fflv^I»OjESlSiO««8fl^ftfilttt3 9 9m 
Ah/cm 3 . 4. 3 V5fcmD° a i3J:U f 4. 7 V^mS<^l&PjS&^kWx^ix 
1 5 1 "C, 8 7*C-C*ofeo tti, ISfttcgglM^L i P F 6 /EC+DE 
C + EMC (i:i:2) #ift*J8v»fcm?fcMt2 5TC^T^sm^ -25t)C?fr 

5X;i l Zi5lt2>%jmi&M&-&ZJfrit>2>Ztiz£ f? % 2 5 "C^*»t*4DS)!Sfi* 1 0 
0%H»©- 2 5 CJCiJtt^^S^m^***/^^ - 2 5 
ftf&^fi 8 9%T?*ofc 0 
[« 1 2 ] 

h^Mv^'ffeti, 0Ul fcra&KLTL i CoO a »**343&Lfco 

^Lfc£0$-5fcXi&II]*JTK:i3V*T, 2 5 = 6 6. 5±1* (110)® 
©EWftf-^-^ttttO. 13 2° -CJbo^o 

gfWfn^-j'fcj: Oa?LH:@0. 0 0 6-1 ^ mfcWTOJMWmttfcfcW 
5£Lfc*&*> *ffiFL#«tt0. 0 1 c c/gm^o/; 0 

D 5 OSSli 5. 7 6/im, D95 <7>©@ti 15. 8 fi m, 1 m5fc?PSO 
#0t#*tt 0 96, *fc&4 0 // mJa±©MS-$(± 0 %T?2& »9 % JR«#»#3£j&*2 
0 ffiSW>£jEMt 1 0. 7%/ / /m, 5RflM*«^*»8 0%J^tt*ffl 

j»^E»i2. 8%/^m*»o ¥MD5 0i s 10. 2 mT'&o£ 0 
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Cl^**iff'7'V^Si:i 0. 3 t/cm 2 t'7'H LtztZZ>-7l'A 
'ik(D%>fr^m.\±2. 9 4g/cm 3 ^o/: 0 ^(D^ly^^fifz^U y Y 

IT i± o % -e & o tz o 

4 2 ImAh/cm 3 , 4. 3 V3cmp a pi3 i ^ 4 . 7 V%m&(0&&Mtfei&m\i 
1 5 1"C> 8 8mo/;„ i/c, mMKMlMOL iPF 6 /E 

c + dec + emc (i : i : 2) v#m^^v^;mr&t±2 5t:tT^m^ -2 

5"C^*PL, jEffifift&Rl gi:o§7 5mA^#m^lCT2. 5VffM 
LT-2 S'C^^^^^TOm^i^^^itlCj; 19, 2 5 "CH:fcnj-&#J$§^ 

s^i 0 o %t l^p&o- 2 5 VK&n z&mmi&z^fttzm^ -2 st:k 
mi 3] 

^fflvv^ti. em tiwj^^LTL i c o o 2 m^mm.Ltz 0 &mb<n&3zK 
ov>t, mi tmm-Lxxmmiftx^? h^zmztzz, c u k« m*i% 
mvtzz<D&mx7&miftKi3^T, 20 = 66. 5±r w (110) 

Hmti-^^Miil'ItfO. 13 0° T'3bo/: 0 

tfu i/j — ?\iz£t) mn&& 0 . oo6~i m m^cov^-co^ffl^w*l»^^|lJ^ 

tTttt*. «L#^f±0. 0 1 c c/glT-C-^o/co 
D5©S@I±0. 4 D 9 5 C9fi#t± 4 . 6 ^ m, 1 fi mzfc 

1 4 %. fe@4 0 M m&±<Dfomfr^li 0 »? , M^&mfr 

0%lC^nt^ffilt«O4gSet±4. l%/>m, ^«#^I^-^8 0%lcj3lt 
&M<D&jBBli5. 5%/^m^o TO^gD 5 0 55 s 3 . 1 // mt^o/co 

Ci^^^-?ftBEyv^^^J: J). 0. 3 t/cm 2 T*7 , V^L/tii^7*V7, 
IWtt^ii3. 2 5g/cm 3 T^o/; 0 -TcD:/!^ $ fltz^V -y h £^ 
T«CU 7k*xm^&fr1&^L&WJ£&&frrtimfcLtztZ.Z,, fim 
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. 7 vftn&<v$>mm%5fem%3Kft?zo mciK iM®LiPF 6 /Ec+ 

DEC (1 : 1) ^fflv^:l?feOIEIlii©^M^i^Sti4 3 2m 
Ah/ cm 3 .. 4. 3 VMp^i^. 7 VftM&^l&mftsUmtZ-tL^IX 
14 5t, 8 3"CT?*o7to IHfl^lMCL i PF 6 /EC + DE 

c+emc (i : i : 2) mm. * m ^ tz mm « 2 5 rtcr^mm, -25*0^ 

4PU jEMM 1 g^o§ 7 5mA©M*ai:t2. 5 V£t?ifc"tl,T-2 
0%£ LfcRW- 2 5VK&n2>®-%.mW&Z%Ltt>fz&M, -2 5tCint^f 
[fill 4] 

a»tinlfeLTWfc-v'^^-3^h^itdcSMbW CK^Jto. 8 : o. 2) 

(JS^JfcO. 8 : 0. 2) £fflv> 
fcttltt. $17 ilTOKLTL i N i o. so C o 0 . 20 O 2 &**9B& Lfco 
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D 5 (O&mi 3 . 7 ^ mt'$. D 9 5 tf>t£@ii 8 . 4^m, S@ 1 ft m^ffi 
<OfflH&&\i 0 %. 114 0^ mJSUiO 0 <5 „ mfitftffifrW 

2 0%fc*5tt*ffl«W>43EJ±2 7. Mm&mft^ S 0 96fci3*t* 

m$i<D£imi 13. 5 %/ fi mfr-o spi&itSD 50*'5. 4 ^ m?i o £<, 

£^»*fc?iJBE:/l'.x«fcJ: 0. 3 t/cm 2 T'7 9 V^L7t^c:^>'/V7. 

■CiiCU TK^-e^^^ffc^L^S^S^^iDJ^L/ci:^^. &#l^m 
\>XT<Dfcmftm* 0 o /Co 
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MOL i PF 5 /EC + DEC (1 : 1) »ifc*jBv»fc«*<0jE&WSEo:&JS8 
1 5] 

tfc**in^LTW^-y^n/-a/<^ l^ifcJcSWfc* (amfco. 8 : o. 2) 

6:0. 2:0. 2) *fl§v»fcfl&H, 7 fcTOKLTL i N i 0 . 60 C 0 0 . 2 M 

CuK«^ttfflL^i^^X^IU$ftIi5V^T. 2ff = 65±l'#j£«5 (l 
1 0) ®<^EIWtr-^iiHi(lf±0. 14 3° TNfcofco 

*'Dy^-^:i OiWfLiirSO. 0 0 6 ~ 1 M mtz^\,*x<DR&fflftfcllt&Wfe 
Ltzm^z, «l?l/8«*± 0 . 0 1c c/gJSLT-Cabofco 
D5©*fcS»4 4. 7 5^m-C*tl, D9 5©«:Sttl3. 6 ^ m, figl^m 
0 %. 5&S4 0 ^ mi^lOftS^li 0 %-e& I? , &dt#8t£- 
0 %fcj3lt* ffi«§t£>£ll5t± 6 . 5 %/> m. $R8M£9t$fr5pJ&* 8 0 %\Zl$tf 
& ffiiBW><fcjBgJ± 7 . 0 %/ fj. mfr-o ^P^&gD 5 0^9. l^m-efeo^o 

i^^^EE-rvx^lCt lj, 0. 3t/cm 2 -e^Utt6yw 
tOl^W!i3. 0 3 g/c m 3 -e*o^o iCT'l/^^n^Vy 

-e m <* u 7K*T'^?s^ifc-± tftwaaaa** *«05&L;fc ^ c >e> , 1 ^ m 

M©L iPF 6 /EC+DEC (1 : l) »%&£v>£Kjifa®-E&ftU0fe>JIB 
5 0 2mA h/cm 3 ^abo fc„ 

[« 1 6] 
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itte £ jJDifc L T#7t ^7t^-3^>h b4b CBFf-Jfc o . 8 : o . 2 ) 

(m=fr&o. 7:0. 2 : 0.1)- ^m^tzmn,-M7.tmm^vxL-i *u 

70 C 0 0. 2 A l ai 0 2 J|&*Sr®3tUfco 

CuK«j»SrffifflL/iiO»5feXjB[|3«f^v»-c, 2 5 = 6 5 ± 1 0 tt&<D (1 

1 0) ~m<D®$f\£-?*mmno. 15 2° tibotzo 

*ny^-^i;i OaWllfcSO. 0 0 6 ~ 1 A*mtov»TO*BMBHLflfi»*ilMse 
Lfc*t*. WL#ati 0 . Olcc/g of; 0 D 5 <D%m\t 3 . 9 ^ 

mt* •? „ D 9 5 <D%Lm± 12. 8 fi nu 1 /« m*l(?)#iS-$li 0 %. *4 
S4 0 mJlhom$l± 0 %-Cab 0 . *8KWt#3fcj&*2 0 i3lt& 
&)Sfiti5. 8%/>nu JMKHtfl*|sa*8 0 % Visits ffi^cD^lBfi 7. 5%/ 
/i m/^o ^F*fe)ti#D 5 0* ? 8 . 6 ^ m^ab-o^o 

i^ft^M^acJ:^ 0. 3 t/cm'-e^Uii*^ 
ftojl*»»t*Kt± 3 . 1 2 g/cm 3 -e^>^fco ^-/l^^tU^W 

M^L i PF 6 /EC + DEC (1 : 1) tt&£JSv»fcttttOjESWJI«>$DJI8 
M#tMii5 1 8mAh/cm 3 t$,c/: 0 
1 7] 

itsfeSriP^LTftfc-y^^-n^^V^ifcdciWbW (M^f-Jto. 8:0. 2) 
<D^t>V)\z-yf)Vb-=i^)VYh-*z/jrz' <D$mmfr.&WL £ 7 /V * >J "C^it £ ■£ 

4:0. 3:0. 3) */Bv»fcfl»li, 00 7 t»LTL i N i 0. 40 C o 0 . 3 
Mn 0 . ,0,i&*t»iUo CuKai»*ffiV*fcX»iatlTfc*»K R3-m -C* «K 
B H B ^ <^Jf Kflljfi T* £> a £ *«W O £ o 
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s£tf?n ^ - * \Z X *) Mil 0 . 0 0 6 - 1 M m lcov*T<0jR«m#»£»9 
5eL£3£*> MlltimiiQ. 0 1cc/gJilTOc/;„ 

D 5 <D%Lmi 3. 3 6 fi m-C* ^ D 9 5 Ofigii 14. 8^m, tfcg 1 ^ m 
*?RO#at5Wi 0 %. ttS4 0 ^ mH±OM5-$li 0 %-C4> I? , 

2 0 % fc*J it* ffi«W>AjSBl± 6 . 5 m, 8 0 % ICjstf 

S ft»«43BBJi 6 . 2%/^m^of^D5 0#10. 2 M mX~&~Dtz 0 

£©»3fc*?fiJE"7V.X«ftfc J: *K 0. 3 t/cm2-e7'^L/^^5'/V^ 
»©ja.**t*flett 3 . 0 9g/cm 3 -?Jbo/; 0 

JSLT©#aM»tt 0 %"C&ofco 

MOL i PF,/EC + DEC (1 : 1) »«*Mv^«ftOjE*«*MiO*JjW 
#W#**fl£tt4 9 8mAh/cm 3 -T?&o7to 
[W 1 8] 

tt»*Mf»UTW^iy^^-3/XA'h*jfcJcHMb* (it^-JfcO. 8 : 0. 2) 

^ittt^in^LTWTt-y^r^-^^^rv^ifcjtBKbW (H^Jfco. 5:0. 

5) *ffiv^fl6t±, #|7 tratjl^ ITL i N i o. 5 M n 0 . B O 2 3&5fcfcSi£ Lfc< 

Lfctt*, i?L#l|li0. 0 1 c c/gJaTTabo/co 

D 5 <7>&@t± 4 . 2 5// m-e$> 9 > D 9 5 O&gii 16. 5/im, 1 M m 
*i<^#t^ii 0 %, S14 0 // mJil±«ftlSS-$(i 0 %"C$> «9 > 
*d* 2 0 % It * fflj»w4ggBJi 6 . 8 0 % Ki3 »t 

i©»**»JBE7 f V^«lCJ: *)> 0. 3 t/cm 2 T7'l/^Lf^;5yU7, 
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1. — JfcsS Li x M 1 _ y N y 0 2 0. 2^x^l. 2. OgygO. 

-r-^^o ) ^sjxa y^Att^aMMfcte^fr-g^s RUf-^Aa-ftawk*©* 

2 . ttS 1 n mmk<ntt&<owmtim&*ifi 0 . 1 % JJITT* »> . 4 0 

3 . ttft£i»Xat 5 2 ^ mm f} , 9 5 %Wf 3 0 /z m 

4 . mm&m $-m*2 o % ic^tt^ dMR^sw* 7 . 5 %/ M m&rf^ *) , m 

mVmfr^tf 8 0% KJ3 It £ fflai©43j&* 4 . 5 %/> mJ^Jt-C* t> , 1 
ft m&mo&^Oftffi'fr^tfO . 0 1 %mT-e& <9 > ^ogg4 0 M mjgco®:^- 
c^M*3^ s 0. l%£rTC*«K ^o#a^mHfS 5 %@2>*3 ^ mJ£LLTi& »? . 

im&mmm 9 5 20 m mm* * «t*s 1, 2 4 & « 3 tern© y * 
6 . mtfc 0 -c-ab&w^ 1 - 5 <D^-r it**— onsatto'; ^ as$&jk%# 
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7. M#CoT*^ CuK ff S:iBaSfci-aXjBlEHffK:J:oT«je$^* 2 0 
= 66. 5±1° <Z> (110) ffi©0Wl£-?3MMW r O. 0 7 0-0. 1 1 

8. M#Cot2bD, CuK<» «r«»fci"*Xj»IEI*f»cJ:oTJ||3g**i.*2 
= 66. 5 + 1° <D (110) ®EB)flf-*3MIMi* f 0. 080-0. 180° 
-C&lJ. ^oNtFT i. Zr> Hf, V. Nb, Ta^i0a»4< 

— d*oyli0. 0005^y^0. 0 2 £11^*1 1 - 6 W-ffr 

9 . M**N iT-^S ft*:® 1-5 «v^fti^-o fclBft© U A 

10. Mtf ? N i 9 > Nt5 ? C o Tab 0 > 0. l^y^O. *oCu 
Ka **WirsXjWaiffKJ:-3T»Jfc*;h,* 2 0 = 6 5±1° (1 1 
0) IB<&|sl*Tfcr-* J IHft*aa*0. 13~0. 2 0° -?$>Z>m&£l ~5 £fc»±9 

11. M^Nr-CJbO, N*«Mn*»e>=fe«9s 0. 4^y^0. 6-C**W*Sl 
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*oC o/MnJE^Jt*n/4~4/l TabSitai~5 S/dJ9C^W 
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